
















































Disclaimer: This study has been developed under the European Investment
Bank (EIB) STARBEI funding program.
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• Reducing energy consumption is one of the main goals of sustainability planning in
most countries. For instance in Europe, the EC established the objectives in the
Communication “20 20 by 2020 Europe's climate change opportunity”.
• Next Generation Networks (NGN)  One of the most relevant upcoming ICT
development
• The role of energy consumption seems mostly absent from the main analysis and the


















































• 4G Networks Alternative to fixed networks
• Energy model. A thorough analysis in terms of identifying and defining clearly
the future scenario of diverse network related parameters:
• Demand
• Traffic
• Usage during the day
• Device energy consumption
• Energy price
• Demographic changes
• The complexity lies on the proper combination of those parameters and their
introduction in the model proposed.
• The analysis of the results would help us determine the relative importance


























































































































































Mobile penetration saturation level reduction of 5% ‐6,9% ‐6,9% ‐6,0%








• Comparisons with the complete forecasting scenario.
• Main variations:
• No demand variation: Complete coverage of the demographic scenario according to
penetration levels assumed for the entire 6‐year period
• No traffic model: No variations on the mobile data traffic along the years




















































• This study considers three main effects in the energy consumption of a 4G NGAN,
each of them impacts significantly in the energy consumption of the access network.
1. The adoption of the network (evolution of take‐up as the network is deployed)
2. Yearly traffic evolution (scaling up of data traffic per user, both average and
peak due to new applications and new users), quality of service and network
congestion
3. The daily traffic pattern and energy consumption profiles of network devices
• The variation on the different models used for demand forecasting influences the
final results. Variations on the approach using the same model do not have
significant effect.
• The model is highly dependent on the market saturation levels estimated for each
forecasting stage.







• Subscriber distribution on the deployed network is also a factor of high importance
and should be carefully estimated.
• Traffic congestion model usage translates into and increase of 9% in energy
consumption. This assuming some changes along the years in data rate per user to
accommodate to traffic variations.
• Data rate per user estimation is a critical factor.
• The improvement of energy consumption profiles of the active network equipment





• Forecasting process: statistical measures and diffusion models improvement,…
• Application of the model to fixed NGANs to allow comparisons among the different
technologies.
• Energy prices evolution
• This further step would allow for comparisons among energy consumption costs
and deployment related expenditures
• Demographic evolution forecasting
• As a continuous varying scenario, the demographic changes should be taking
into account as well.
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